Abstract. Let R denote a commutative Noetherian (not necessarily local) ring, M an arbitrary R-module and I an ideal of R of dimension one. It is shown that the R-module Ext i R (R/I, M ) is finitely generated (resp. weakly Laskerian) for all i ≤ cd(I, M ) + 1 if and only if the local cohomology module H i I (M ) is I-cofinite (resp. I-weakly cofinite) for all i. Also, we show that when I is an arbitrary ideal and M is finitely generated module such that the R-module H 
Introduction
Let R denote a commutative Noetherian ring (with identity) and I an ideal of R. For an R-module M , the i th local cohomology module of M with respect to I is defined as
We refer the reader to [15] or [8] for more details about local cohomology. In [16] Grothendieck conjectured that for any ideal I of R and any finitely generated Rmodule M , the module Hom R (R/I, H i I (M )) is finitely generated, but soon Hartshorne was able to present a counterexample to Grothendieck's conjecture (see [17] for details and proof). However, he defined an R-module M to be I-cofinite if Supp M ⊆ V (I) and Ext j R (R/I, M ) is finitely generated for all j and asked: For which rings R and ideals I are the modules H i I (M ) I-cofinite for all i and all finitely generated modules M ? With respect to this question, Hartshorne in [17] and later Chiriacescu in [9] showed that if R is a complete regular local ring and I is a prime ideal such that dim R/I = 1, then H i I (M ) is I-cofinite for any finitely generated R-module M (see [17, Corollary 7.7] On the other hand, in [13] , Divaani-Aazar and Mafi introduced the class of weakly Laskerian modules. An R-module M is said to be a weakly Laskerian, if the set of associated primes of any quotient module M is finite. Also, they in [14] defined an R-module M is I-weakly cofinite if Supp M ⊆ V (I) and Ext j R (R/I, M ) is weakly Laskerian for all j. One of the aims of the present paper is to prove some new results concerning cofiniteness of local cohomology modules H i I (M ) for any R-module M and any ideal I of dimension one in a commutative Noetherian ring R. More precisely, as a first main result we prove the following: Theorem 1.1. Let R be a commutative Noetherian ring, M an arbitrary R-module and I an ideal of R, such that dim R/I = 1. Then the following conditions are equivalent:
is finitely generated (resp. weakly Laskerian) for all i. 
is I-cofinite (resp. I-weakly cofinite) for all i. We say that an R-module N is minimax module, if there is a finitely generated submodule L of N , such that N/L is Artinian (see [23] ). As the second main result, we shall prove the following: 
Throughout this paper, R will always be a commutative Noetherian ring with non-zero identity and I will be an ideal of R. For any ideal a of R, we denote {p ∈ Spec R : p ⊇ a} by V (a). Also, the radical of a, denoted by Rad(a), is defined to be the set {x ∈ R : x n ∈ a for some n ∈ N}. For any unexplained notation and terminology we refer the reader to [8] and [19] .
The Results
The main goal of this section are Theorems 2.4 and 2.9. The following lemmas are needed in the proof of the main results. Before bringing them, let us recall that a class S of R-modules is a Serre subcategory of the category of R-modules, when it is closed under taking submodules, quotients and extensions. One can easily check that the subcategories of, finitely generated, minimax, weakly Laskerian, and Matlis reflexive modules are examples of Serre subcategory.
In the case S is the Serre subcategory of all finitely generated modules, the following lemmas were proved by Dibaei and Yassemi. The proofs given in [11, 12] can be easily carried over to an arbitrary Serre subcategory S of the category of R-modules. Proof. We prove theorem for the weakly Laskerian case and by using same proof, the finitely generated case follows.
In order to prove (i) =⇒ (ii) we use induction on i. When i = 0, then the exact sequence 
such that the factors L j /L j−1 are homomorphic images of a direct sum of finitely many copies of N (note that we may assume that N is faithful). Now consider the exact sequences
for some positive integer n. Now, from the long exact sequence
, and an easy induction on k, it suffices to prove the case when k = 1. Thus there is an exact sequence
for some n ∈ N and some finitely generated R-module K. Now, we use induction on i. Now, we are ready to state and prove the second main theorem of this paper, which is a generalization the main result of Bahmanpour and Naghipour [2] . 
